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(54) FILTER CIRCUIT 

(57)Abstract: 

PURPOSE: To miniaturize a power circuit by using a pair 
of coils constituted from magnetically coupled two coil 
parts. 

CONSTITUTION: The title apparatus is provided with a 
first coil 71, in which magnetically coupled first and 
second coil parts 71 A, 71 B are connected in series, and 
with a second coil 72, in which magnetically coupled 
third and fourth coil parts 72A, 72B are connected in 
series. Then, the first and second coils 71 and 72 are 
inserted in lines L1 and L2 respectively, and a junction 
between the first and second coil parts 71 A and 71 B and 
that between the third and fourth coil parts 72A and 72B 
are connected by a capacitor 81. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The 1st coil which carried out series connection of the 1st and 2nd coil parts combined 
magnetically, By having the 2nd coil which carried out series connection of the 3rd and 4th coil parts 
combined magnetically, inserting the above 1st and the 3rd coil part in a track, and connecting the 
above 2nd and the 4th coil part by the 1 st capacitor The coil parts of the node of the 2nd coil part to 
the above 1st and the above 2nd, the 1st capacitor of the above, and the coil part of the above 4th are 
minded. The filter network for normal mode noises characterized by forming the 1st by-pass which 
continues till the node of the above 3rd and the 4th coil part. 

[Claim 2] The 3rd coil which carried out series connection of the 5th and 6th coil parts combined 
magnetically, While having the 4th coil which carried out series connection of the 7th and 8th coil 
parts combined magnetically, inserting the above 5th and the 7th coil part in a track and grounding 
the coil part of the above 6th by the 2nd capacitor The 2nd by-pass grounded by grounding the coil 
part of the above 8th by the 3rd capacitor through the coil part and the 2nd capacitor of the above of 
the node of the 6th coil part to the above 5th and the above 6th, The filter network for common mode 
noise characterized by forming the 3rd by-pass grounded through the coil part and the 3rd capacitor 
of the above of the node of the 8th coil part to the above 7th and the above 8th. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

This invention is explained in order of the following. 

The outline C Prior art of A Field of the Invention B invention ( Fig. 7 ) 

The trouble which D invention tends to solve ( Fig. 7 ) 

The means for solving E trouble ( Figs. 1 and 6 ) 

F operation ( Figs. 1 and 6 ) 

G example ( Figs. 1 - 6 ) 

(Gl) The 1st example ( Figs. 1 - 4 ) 

(G2) The 2nd example ( Figs. 5 and 6 ) 

Example H effect-of-the-invention A Field of the Invention besides (G3) This invention is applied to 
a power circuit, a television receiver, etc. which used for example, the switching regulator circuit, 
and is suitable. 

Outline of B invention This invention can obtain the filter network of a small configuration in a filter 
network by constituting a filter network using one pair of coils which consisted of two coil parts 
combined magnetically. 

C Prior art In order to oppress spurious radiation, such as a power circuit, in this kind of filter 

network conventionally, various filter networks are proposed (JP,63-38608,Y). 

That is, in Fig. 7 , 1 shows a power circuit as a whole, and gives a source power supply to the 

SUCHITSUCHINGU regulator circuit 4 through the 1st and 2nd filter networks 2 and 3. 

In the switching regulator circuit 4, after carrying out full wave rectification of the source power 

supply with the diode block 6, it carries out smooth with a smoothing capacitor 7. 

On the other hand, the SUCHITSUCHINGU transformer 8 is made as [ connect / to a field effect 

transistor 9 / the other end of the primary coil concerned ], and is made as [ flow / following the on- 

off control action of a field effect transistor 9 / by this / a primary current ] while receiving the power 

source by which smooth was carried out in the end of a primary coil. 

Therefore, in the switching transformer 8, induction of the secondary electrical potential difference is 
carried out to a secondary coil, and it is made as [ output / after diode 12 rectifies / the secondary 
electrical potential difference concerned / through a smoothing capacitor 13 and a ripple filter 14 ]. 
On the other hand, the power control circuit 15 consists of Pulse-Density-Modulation circuits made 
as [ control / according to the terminal voltage of a ripple filter 14 / the pulse width of an output 
signal ], and is made as [ hold / on a predetermined electrical potential difference / the output voltage 
of the switching regulator circuit 4 concerned ] by carrying out on-off control of the field effect 
transistor 9 based on the output signal of the power control circuit 1 5 concerned. 
In this way, since on-off control of the field effect transistor 9 is carried out in the switching 
regulator circuit 4 and the primary current of the switching transformer 8 is switched, a noise occurs 
with the switch, the noise concerned is outputted to the power-source tracks LI and L2, and spurious 
radiation arises. 

Therefore, after oppressing the noise (that is, it becomes by common mode noise) of an inphase in 
the 2nd filter network 3 among the noises outputted to the power-source tracks LI and L2, by 
oppressing the noise (that is, it becoming by the normal mode noise) of opposition in the 1 st filter 
network 2, the noise outputted to the power-source tracks LI and L2 as a whole is oppressed, and it 
is made as [ reduce / spurious radiation ]. 
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That is, in the 2nd filter network 3, one pair of coils 20 and 21 made as [ join / in a magnetic circuit / 
together ] are inserted in the power-source tracks LI and L2, respectively, and it is made as 
[ ground / by capacitors 22 and 23 / the switching regulator circuit 4 side-edge child of the coils 20 
and 21 concerned ], and is made as [ constitute / to common mode noise / this / a low pass filter 
circuit ]. 

On the other hand, in the 1st filter network 2, one pair of coils 25 and 26 which became independent 
on the power- source tracks LI and L2 are inserted, and it is made as [ connect / with a capacitor 28 / 
between the coil 25 concerned and 26 ], and is made as [ constitute / to a normal mode noise / this / a 
low pass filter circuit ]. 

If the voltage drop of a source power supply is effectively avoided while selecting the capacity of the 
inductance of coils 20, 21, 25, and 26 and direct current resistance, and capacitors 22, 23, and 28 in 
this way and obtaining sufficient oppression ratio to the repeat frequency of the on-off control action 
of the switching regulator circuit 4, the spurious radiation outputted from the power-source tracks LI 
and L2 can fully be oppressed, and desired output voltage can be obtained. 

Trouble which D invention tends to solve If filter networks 2 and 3 can be miniaturized in this kind 
of power circuit 1 in time, that part power circuit 1 whole can be miniaturized. 
This invention was made in consideration of the above point, fully tends to oppress spurious 
radiation, and tends to propose the filter network which can miniaturize a power circuit. 
Means for solving E trouble In order to solve this trouble, it sets to the 1st invention. The 1 st coil 37 
which carried out series connection of the 1st and 2nd coil parts 37 A and 37B combined 
magnetically, It has the 2nd coil 38 which carried out series connection of the 3rd and 4th coil parts 
38A and 38B combined magnetically. By inserting the 1st and 3rd coil parts 37A and 38A in tracks 
LI and L2, and connecting the 2nd and 4th coil parts 37B and 38B by the 1st capacitor 40 From the 
node of the 1 st and 2nd coil parts 37A and 37B, the 1st by-pass which continues till the node of the 
3rd and 4th coil parts 38A and 38B is formed through 2nd coil partial 37B, the 1st capacitor 40, and 
4th coil partial 38B. 

The 3rd coil 57 which carried out series connection of the 5th and 6th coil parts 57A and 57B 
combined magnetically in the 2nd invention, It has the 4th coil 58 which carried out series 
connection of the 7th and 8th coil parts 58 A and 58B combined magnetically. While inserting the 5th 
and 7th coil parts 57A and 58A in tracks LI and L2 and grounding 6th coil partial 57B by the 2nd 
capacitor 59 By grounding 8th coil partial 58B by the 3rd capacitor 60 The 2nd by-pass grounded 
through 6th coil partial 57B and the 2nd capacitor 59 from the node of the 5th and 6th coil parts 57A 
and 57B, From the node of the 7th and 8th coil parts 58A and 58B, the 3rd by-pass grounded through 
8th coil partial 58B and the 3rd capacitor 60 is formed. 

F operation In this way, while inserting coil partial 37A, and 38A, 57A and 58A in tracks LI and L2 

according to the 1st and 2nd invention, the object for normal mode noises or the low pass filter 

circuit for common mode noise which has the rapid maximal value in an attenuation factor property 

can be obtained by having formed the 1 st thru/or the 3rd by-pass which has a capacitor. 

G example About a drawing, one example of this invention is explained in full detail below. 

(Gl) The 1st example In Fig. 1 attaching and showing the same sign in a corresponding point with 

Fig. 7 , 30 shows a power circuit as a whole, and is made as [ reduce / using the 1 st and 2nd filter 

networks 3 1 and 32 / replace with filter networks 2 and 3, and / spurious radiation ]. 

That is, in the 1 st filter network 3 1 , it is made by winding two coils around one core as [ form /, 

respectively / with two coils (it is called a coil part below) 37A, 37B, 38A, and 38B combined 

magnetically / coils 37 and 38 ]. 

Coils 37 and 38 are in the condition that series connection of the two coil parts 37A, 37B, 38A, and 
38B was carried out. While one coil parts 37 A and 38B are inserted in the power- source tracks LI 
and L2 The remaining coil parts 37B and 38B are connected by the capacitor 40, and it is made as 
[ form / the by-pass to which this connects the node of coils 37 and 38 with coil partial 37B, a 
capacitor 40, and coil partial 38B ]. 

As hiding shows to Figs. 2 and 3 , in the conventional filter network, it is made as [ constitute / to 
being constituted on the basis of the low pass filter circuit 43 which consisted of a coil 41 and a 
capacitor 42 / on the basis of the low pass filter circuit 46 which consisted of the filters 44 and 
capacitors 45 which were divided into two coil parts 44A and 44B in the 1st filter network 31 ]. 
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It is a degree type when the capacity of LF and a capacitor 42 is set for the inductance of a coil 41 
with CF in the low pass filter circuit 43, as shown in Fig. 4 in practice. 

f o,— — • ( Lr C r ) ■ ( 1 ) 

2 % 

It comes out, a cut off frequency fOl is expressed, and an attenuation factor increases gradually. 
If the inductance of NP and the remaining coil partial 44A is set with LS and the number of winding 
is set [ the inductance of coil partial 44B by which the capacity of a capacitor 45 was connected to 
CR and a capacitor 45 ] for LF and the number of winding with NS to this in the low pass filter 
circuit 46 which consisted of two coil parts 44A and 44B 

f , 8 =— • ( Lr C» ) ■'■ ( 2 ) 

2 * 

It comes out, a cut off frequency f02 is expressed, an attenuation factor increases rapidly, and it is a 

" ' (3) 



n ■==■ 



*•• ••• 



degree type at this time. N s 

f K « ( - ) 1/2 • I nt (4) 

n - 1 

It comes out and an attenuation factor becomes the maximum on the frequency fM expressed. 
Therefore, if the frequency fM concerned is selected so that it may become the repeat frequency of 
the on-off control action of the switching regulator circuit 4, the spurious radiation of the power 
circuit 30 concerned can be compared conventionally, and it can decrease on a target markedly. 
In practice, the noise outputted from this kind of switching regulator circuit 4 has the property that 
that signal level also falls gradually, if it becomes by the higher-harmonic-wave signal which comes 
to make the repeat frequency of the electric-field descent mold transistor 9 into a fundamental wave 
and the degree of a higher harmonic wave becomes high. 

Therefore, in order to fully reduce spurious radiation, the biggest attenuation factor is needed to a 
fundamental-wave component, and spurious radiation can fully be reduced by selecting the 
frequency fM from which an attenuation factor becomes the maximum in this example in the 
frequency of a fundamental-wave component. 

Furthermore, if a frequency fM is selected in the frequency of a fundamental-wave component in this 
way, as compared with the former, a cut off frequency f02 can be selected in a high frequency. 
Therefore, the coils 37 and 38 and capacitor 40 which constitute the filter network 3 1 concerned that 
much can be miniaturized, and the filter network 3 1 whole can be miniaturized. 
The filter network 3 1 of the miniaturization configuration which fully oppresses a normal mode 
noise can be obtained in this way, and, thereby, the configuration of the power circuit 30 whole can 
be miniaturized. 

On the other hand, in the 2nd filter network 32, the coils 57 and 58 divided into the coil parts 57A, 
57B, 58A, and 58B like the filter network 31 are grounded by capacitors 60 and 61, and it is made as 
[ oppress / common mode noise ]. 

Therefore, also in the 2nd filter network 32, it can constitute in a miniaturization configuration like a 
filter network 31, common mode noise can fully be oppressed, and the power circuit 30 of a small 
configuration can be obtained as a whole in this way. 

By connecting or grounding the remainder by the capacitor, while according to the above 
configuration carrying out the series connection of the two coil parts 37A, 37B, 38A, 38B, 57A, 57B, 
58A, and 58B combined magnetically and inserting one of them in the power-source tracks LI and 
L2, while making an attenuation factor increase rapidly, the maximal value can be obtained. 
Therefore, the part and filter networks 3 1 and 32 can be miniaturized, and the power circuit 30 whole 
can be miniaturized. 

(G2) The 2nd example As shown in Fig. 5 , it replaces with coils 37, 38, 57, and 58 in this example, 
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and the coils 71, 72, 73, and 74 which carried out the coil to the cylindrical shape-like core 70 are 
used. 

That is, in coils 71-74, it is made as [ wind / only the count of predetermined / around a core 70 / 
covering copper wire ], and is made as [ form / in the middle of a coil / a leader 73 ]. 
As shown in Fig. 6 by this, in coils 71, 72, 73, and 74, it is made as [ form / parts / series connection 
of the two coil parts 71 A, 7 IB 72 A 72B 73 A, 73B, 74 A, and 74B combined magnetically is carried 
out, respectively, and ]. 

On the other hand, in the 1st filter network 80, coils 71 and 72 are inserted in the power-source 
tracks LI and L2, and it is made as [ connect / by the capacitor 81 / between the outgoing lines of 
coils 71 and 72 ]. 

Even if it replaces with the configuration of the filter network 31 of Fig. 1 and connects between the 
outgoing lines of coils 71 and 72 by the capacitor 81 in practice, an attenuation factor increases 
rapidly and can form the maximal value of an attenuation factor. 

Therefore, also in this example, an attenuation factor as well as the 1 st example is large, and the 
filter network 80 for the normal mode noises of a small configuration can be obtained. 
Similarly, coils 73 and 74 are inserted in the power-source tracks LI and L2 in the 2nd filter network 
83, and it is made as [ ground / between the outgoing lines of coils 73 and 74 / by capacitors 85 and 
86 /, respectively ]. 

In this way, the filter network 83 for common mode noise where an attenuation factor is big can be 
obtained in a small configuration like the 1st filter network 80. 

According to the configuration of Fig. 5 , a leader is pulled out from the middle of one coil, and as 
the coil concerned is divided into two coil parts, even if it constitutes a filter network, the same 
effectiveness as the 1 st example can be acquired. 

Example besides (G3) Although the case where the filter network for the object for normal mode 
noises and common mode noise was inserted in the power-source tracks LI and L2 was described, 
you may make it this invention insert only one side of the filter network for the object for normal 
mode noises, or common mode noise in the power-source tracks LI and L2 in a still more nearly 
above-mentioned example not only this but if needed. 

In a further above-mentioned example, although the case where a filter network was inserted in the 
power-source tracks LI and L2 of a switching regulator circuit was described, this invention is 
widely applicable to the filter network which reduces the spurious radiation of not only a switching 
regulator circuit but various electronic circuitries. 

In a further above-mentioned example, although the case where inserted in the power-source tracks 
LI and L2, and spurious radiation was reduced was described, this invention can be widely applied, 
when inserting not only in a power-source track but in various I/O tracks and oppressing spurious 
radiation. 

H effect of the invention While carrying out series connection of the two coil parts combined 
magnetically, forming two coils and inserting one coil part of the two coils concerned in a track 
according to this invention as mentioned above, by having formed the by-pass which connected the 
capacitor about the coil part of another side, respectively, it can have the rapid maximal value in an 
attenuation factor property, and the filter network of a small configuration can be obtained. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The connection diagram showing the basic configuration of the filter network which presents 
explanation with the connection diagram showing the power circuit according [ Fig. 1 ] to one 
example of this invention and Figs. 2 and 3 at the actuation, the characteristic curve sheet which 
presents explanation of the actuation with Fig. 4 , the perspective view showing the coil according 
[ Fig. 5 ] to the 2nd example, the connection diagram showing the power circuit where Fig. 6 used 
the coil, and Fig. 7 are the connection diagrams showing the conventional power circuit. 
1 30 ....A power circuit, 2, 3, 31, 32, 80, 81 .. Filter network, 7, 13, 22, 23, 28, 40, 59, 60, 81, 85, 
86 .... Capacitor, 14, 20, 21, 25, 26, 37, 38, 57, 58, 71, 72, 73, 74 .... A coil, 37A, 37B, 38A, 38B, 
57A, 57B, 58A, 58B, 71 A, 71B, 72A, 72B, 73A, 73B, 74A, 74B .. Coil part. 

[Translation done.] 
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